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Abstract 
Education has to support structural change for providing a contribution to the entrepreneurship and strengthening the labour 
markets through the development of innovative framework in economy. This is required by the tendencies of a modern economy 
and the increasing competition. However, the reaction of labour markets in Latvia at this moment on changes in the sectoral 
composition of economy could be characterized as weakly expressed and thus does not correspond with the aims to develop 
innovative economy. Human capital is recognized as one of the main resources in Latvia, therefore efforts should be directed to 
the increasing the quality of this resource, which is such important for developing the innovative economy. Education, in turn, is 
a main tool for achieving high quality for human capital. Taking into account the above mentioned, the article examines the issue 
on how education contributes to supporting the structural change and bringing Latvia closer to the innovative framework. 
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1.Introduction 
The sectoral composition of economy as well as specialization (based on employment data) spread among the 
Latvian regions indicates on successful activities within low technology manufacturing sectors. This contributes to 
the economic progress in Latvia, but at the same time do not provide stimulus for development of innovativeness 
required by the increasing competition at the external markets. Despite the fact that innovative enterprises can be 
found in each sector and specialization on traditional sectors can provide success (Janger et al. 2011), the economic 
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structure is defined as more beneficiary if its activities mostly is based on knowledge, provide positive externalities 
and occurs in technology-driven and high skill intensive sectors (Janger et al. 2011). The extent in which the Latvian 
economy could be named innovative can be evaluated through the structural change. The research results indicate 
that although in limited extend, but the Latvian economy gradually is coming closer to the innovativeness through 
the structural change what is confirmed by the increase in employment in high-technology manufacturing sector 
(Jermolajeva, Šipilova 2014). Thus, possibility how to increase the innovativeness could be based on structural 
change in the sectoral composition of economy in favour to high-technology manufacturing sectors. One of the most 
important factors necessary for starting and stimulating the development of innovativeness through the structural 
change is adequately qualified workforce and its updating. On the other hand, it is difficult to balance the necessity 
of the economy in the long-term (structural change towards high-technology manufacturing sector) and interests of 
workforce in a short-term (possibilities provided by the sectors of ‘wellbeing’ concept) (Šipilova 2014a, Šipilova 
2014b). In other words, the most important issue is to create interest and assurance of workforce in potential of high-
technology manufacturing sectors for achieving the equality in perception of sectors of ‘wellbeing’ concept and 
sectors ‘desirable’ for structural change.  
The concept of dualism at labour market in general means that some sectors are more attractive for workforce 
than others measured them by average wage and possibilities to gain job and reach career growth (Doeringer, Piore 
1971; Hudson 2007). In turn, the term ‘desirable’ structural change in the economy can be explained depending on 
country’s aims but in accordance with trends in global economy. ‘Desirable’ structural change in case of Latvia (in 
accordance with the strategy „Europe 2020” and national development plans) means necessity to reallocate 
resources in favour to high-technology manufacturing sectors. This article tries to evaluate the aspects crucial for 
understanding the interest and ability of workforce to participate in such structural change. Thus the interest of the 
research is based on the following issues: 
(1) understanding of the level of attractiveness of the high-technology manufacturing sectors for workforce, 
(2) evaluation of the possible interest of potential workforce to gain such education which can be necessary in 
the high-technology manufacturing.  
At this moment interaction among workforce and education in Latvia could be characterized as weak and 
changes in the sectoral composition of economy and labour market weakly impact the choice of individuals in the 
fields of education (Šipilova 2013). The labour market in Latvia can be characterized by the following aspects: 
(1) lack of qualified workforce showed by necessity to master investments of European funds,  
(2) concentration of specialists in Riga region and region’s specialization mostly in services (both high 
technology as well as oriented on domestic market), 
(3) the forecasts do not indicate on necessity of specialists in high-technology manufacturing sector till 2020, 
but specify the lack of tourism professionals, professionals in quality management systems, paramedical 
staff, nurses, other social science professionals and low-skilled workers (LR LM 2007). 
The above mentioned tendencies made the issue on education crucial for structural change as a tool for 
stimulating innovativeness. Moreover, it seems that existing sectoral composition of economy and forecasts at 
labour market in Latvia could make individuals careful in evaluation of high-technology manufacturing sectors and 
perception of them as sectors of ‘wellbeing’. 
The article is organized as follows: the second section consider research background and the experience of 
academic literature in individuals choice of education within modern trends in economy, the third section contain 
evaluation of attractiveness of high-technology manufacturing sectors for workforce and its possible interest in such 
fields of education which are welcomed in high-technology manufacturing in Latvia, the fourth section presents 
conclusions. 
2.Background of Research and the Experience of Academic Literature 
Long-term experience indicates that transformation of production technology for achieving productivity growth 
is not enough without highly-qualified workforce (Ueshima, Funaba, Inoki 2006). Therefore for reaching excellence 
in manufacturing at national levels so-called production-based education is required (Ilyas, Semiawan 2012). Some 
authors examine relation between new technologies and educational skills and highlight that investments in new 
technologies provide not only changes in the sectoral composition of economy but in labour demand also (see for 
example, Ueshima, Funaba, Inoki 2006).  
Education choice although is related to the conditions of uncertainty and risks.  This is topical due to the fact that 
investments in education not always guarantee involvement in labour market (Maiolo, Cortini, Zuffo 2013). 
Research findings indicate that risks associated with education choice seriously affect the decision of individuals, 
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because of issues on returns (Hogan, Walker 2007). The possibility to gain negative returns to education (Hogan, 
Walker 2007) or necessity to accept such positions which are below individual’s ability and competences (Maiolo, 
Cortini, Zuffo 2013) can hinder the choice in favour to certain fields of education or change the object of a choice. 
Research findings indicate that quality of decision-making process have impact on choice implementation and its 
quality, although opinions about linkage differ among theoretical and empirical studies (Germejs, Verschueren 
2007). Higher education is considered as factor stimulating innovativeness. Usually the choice in favour to higher 
education is accompanied by evaluation of possibilities to combine education with work or to stop the educational 
process. The stimulus for choosing to participate in higher education can be provided from the policy simulations 
and financial support of students (Flannery, O’Donoghue 2013). On the other hand, now the sector of high education 
finds the changes and the customer (students, parents, society) become the most important factor defining the role 
and content of higher education as well as requiring differentiation and quality (Vrontis, Thrassou, Melanthiou 
2007). 
Moreover, the above mentioned makes the sectors of ‘wellbeing’ concept more attractive than sectors ‘desirable’ 
for structural change. Author pointed out the issue on possible mismatch between sectors of ‘wellbeing’ concept and 
sectors ‘desirable’ for structural change (Šipilova 2014a). Research findings on labour market’s dualism (Doeringer 
1971, Hudson 2007) and recent trends in global economy included into the development strategies (for example, the 
strategy “Europe 2020”) (European Commission 2010) were the basis for author’s understanding and further 
research. ‘Wellbeing’ concept means avoiding of possible risk to participate in the labour market into the sectors 
with relatively low wages and minimal carrier opportunities. However some research findings indicate that higher 
risk encourages individuals to accumulate more human capital (Hogan, Walker 2007). 
On the other hand, society meets phenomena over-education, when individuals reached education and 
competencies through the investments in human capital which could be defined as excessive for the current job 
position (Maiolo, Cortini, Zuffo 2013) or possibilities offered by the labour market. Moreover over-education can be 
chosen by individuals as a strategy with expectations to improve job conditions in the future (Maiolo, Cortini, Zuffo 
2013). In any case the choice of education and over-education strategy is dependent on understanding and 
perception by individuals the more prospective sectors for wellbeing. This, in turn, can create situation when sectors 
‘desirable’ for structural change (for example, high-technology manufacturing) do not coincide with sectors of 
‘wellbeing’ concept.  
The experience of academic literature highlights the importance and necessity of well-educated and highly-
qualified workforce. In turn, the readiness of the potential workforce to make choice in favour to fields of education 
required for working at high-technology manufacturing sector can be limited by such factor as possible mismatch 
between sectors of ‘wellbeing’ concept and sectors ‘desirable’ for structural change. The active support, 
differentiation and quality of high education as well as convergence between perception of sectors of ‘wellbeing’ 
concept and sectors ‘desirable’ for structural change can increase the interest of potential workforce to be involved 
into the fields of education necessary for working in high-technology manufacturing sector. 
3.Data, Methodology and the Logic of Research 
The article is organized in the framework of understanding that structural change in the sectoral composition of 
economy in Latvia in favour to high-technology manufacturing sectors is necessary for increasing the 
innovativeness and that workforce is crucial factor in such process. Although this can be limited due to possible 
mismatch in perception of sectors of ‘wellbeing concept’ and sectors ‘desirable’ for structural change. 
Such differences in understanding can hinder development of innovativeness and stimulate low interest of 
potential workforce in fields of education necessary for high-technology manufacturing sector. The article considers 
the level of attractiveness of the high-technology manufacturing sectors for workforce and possible interest of 
potential workforce to gain such education which can be necessary in the high-technology manufacturing. The 
research take into account high technology manufacturing sectors (Eurostat 2014) and fields of education necessary 
for working in high-technology manufacturing. The article focuses on manufacturing as main driving force towards 
innovativeness (European Commission 2010). The attractiveness of the sectors is measured by the data on 
employment level, vacancies and average wage. The potential workforce is presented by the data on new enrolees 
and graduates from the Central Statistical Bureau of Latvia. This article tries to evaluate the aspects crucial for 
understanding the interest and ability of workforce to participate in structural change ‘desirable’ for stimulating the 
innovativeness in Latvia. 
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4.Research Results  
The composition of manufacturing sector in Latvia presents high dominance of low technology manufacturing 
sectors (producing food, wood, textiles etc.) In turn, the decision to increase the share of high-technology 
manufacturing as driving force for long-term growth and stimulus for innovativeness is welcomed in development 
plans and strategies (for example, the strategy “Europe 2020”) (European Commission 2010). Thus, the question 
about qualified workforce necessary for development and functionality of these sectors is topical, but at the same 
time it is linked with the issue on uncertainty because of possible mismatch among sectors of ‘wellbeing’ concept 
and sectors ‘desirable’ for structural change. The definition of sectors of ‘wellbeing’ concept is relative because it is 
difficult to measure career opportunities for individuals, but such indicators as average wage, dynamics of 
employment level and vacancies can characterize each sector and provide information for separation of sectors 
tended to be associated with wellbeing. These indicators among others in a bigger extent can impact the choice of 
potential workforce in favour to certain fields in education necessary for working at high-technology manufacturing 
sector. These indicators by manufacturing sectors are illustrated at the Figure 1 (see Figure 1). 
 
 
 
C10-12 - Manufacture of food products; beverages and tobacco products; C13-15 - Manufacture of textiles, wearing apparel, leather and related products; C16-18 - 
Manufacture of wood, paper, printing and reproduction; C20 - Manufacture of chemicals and chemical products; C21- Manufacture of basic pharmaceutical products 
and pharmaceutical preparations; C22-23 - Manufacture of rubber and plastic products and other non-metallic mineral products; C24-25 - Manufacture of basic metals 
and fabricated metal products, except machinery and equipment; C26 - Manufacture of computer, electronic and optical products; C27 - Manufacture of electrical 
equipment; C28 - Manufacture of machinery and equipment n.e.c.; C29-30 - Manufacture of motor vehicles, trailers, semi-trailers and of other transport equipment; 
C31-33 - Manufacture of furniture; jewellery, musical instruments, toys; repair and installation of machinery and equipment 
Fig. 1. Possible (simplified) measurement of attractiveness of manufacturing sector for potential workforce: changes in the employment level, 
vacancies and average wages in manufacturing sectors in Latvia, 2005 to 2012 
Source: author’s calculations based on data from the Central Statistical Bureau of Latvia 2014 a, c, d 
Author’s calculations (see Figure 1) indicate that during the period from 2005 to 2012:  
(1) the changes in the average wage were positive and this indicator has increased twice in all manufacturing 
sectors, moreover some sectors as “Manufacture of machinery and equipment n.e.c.” (C28) and 
“Manufacture of motor vehicles, trailers, semi-trailers and of other transport equipment” (C29-30) have 
higher increase (however it should be taken into account that the previous level of average wage differs 
among sectors), 
(2) employment level has decreased or increased minimally in all manufacturing sectors (except “Manufacture 
of basic metals and fabricated metal products, except machinery and equipment” (C24-25) and 
“Manufacture of furniture; jewellery, musical instruments, toys; repair and installation of machinery and 
equipment” (C31-33) where moderate increase was observed),  
(3) vacancies has decreased significantly or increased minimally (except “Manufacture of basic metals and 
fabricated metal products, except machinery and equipment” (C24-25) and “Manufacture of electrical 
equipment” (C27) where moderate increase was observed). 
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As the statistical data and author’s calculations present the high technology manufacturing sectors can offer 
higher wages, but possibility to find job is minimal because of relatively stable employment level and decrease in 
employment (depending on sector) and low amount of vacancies in Latvia (see Figure 1). 
The data on Figure 1 allow classifying manufacturing sectors into three groups (see Figure 1):  
1) “raising average wage” - sectors with significant decrease in employment level, moderate decrease in 
vacancies and relatively high increase in average wage - “Manufacture of food products; beverages and 
tobacco products” (C10-12), “Manufacture of textiles, wearing apparel, leather and related products” 
(C13-15), “Manufacture of computer, electronic and optical products” (C26), “Manufacture of motor 
vehicles, trailers, semi-trailers and of other transport equipment” (C29-30);  
2) “raising employment and average wage” - sector which offers increase in employment sector with high 
increase in employment level, raising of average wage, but decrease in vacancies -   “Manufacture of 
wood, paper, printing and reproduction” (C16-18);  
3) “relative stability in employment level, raising in average wage and moderate raising in vacancies” -  
sectors with minimal decrease or increase in employment level, moderate increase in average wage and 
minimal increase in vacancies “Manufacture of chemicals and chemical products” (C20), “Manufacture 
of basic pharmaceutical products and pharmaceutical preparations” (C21), “Manufacture of rubber and 
plastic products and other non-metallic mineral products” (C22-23), “Manufacture of basic metals and 
fabricated metal products, except machinery and equipment” (C24-25), “Manufacture of electrical 
equipment” (C27), “Manufacture of machinery and equipment n.e.c.” (C28), “Manufacture of furniture; 
jewellery, musical instruments, toys; repair and installation of machinery and equipment” (C31-33).  
Such classification show that high-technology manufacturing sectors do not form separate group what indicate on 
relative similarity by possibilities to offer wellbeing conditions what also makes the issue of evaluation of possible 
interest to gain education in the fields of education necessary at high-technology manufacturing sector topical. 
The interest of potential workforce can be measured by amount of enrolees and graduates and relation among 
these indicators by higher and vocational education (only in those fields of education which are necessary at the 
labour market in high-technology manufacturing sectors marked at the Figure 2 with letters (d), (e), (g)). The first 
negative tendency indicate that amount of enrolees is in much times bigger than amount of graduates during 
relatively long period of time (see Figure 2 a, b). Second, the amount of enrolees as well as amount of graduates in 
vocational education is bigger than in higher education what indicate on lack of potential workforce necessary for 
high-technology manufacturing. Comparison of situation in 2005 and 2012 present improvements but the tendencies 
of the previous period of time still are topical what indicate on possible insufficient interest of potential workforce as 
well as on possible lack of specialists. 
The data on Figure 3 present results of possible evaluation of linkage and interaction between education 
necessary for working at high-technology manufacturing labour market and reaction of potential workforce on 
changes at this labour market (see Figure 3). The education is measured by number of graduates and enrolees at 
vocational and higher education in the fields of education “natural sciences, mathematics and information 
technologies”, “engineering, manufacturing and construction”, “health and welfare” and labour market is measured 
by employment level, vacancies and average wage. The logic of measurement and its results are presented at the 
Figure 3 and show the force of linkage between each of five indicators (see Figure 3).  
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(a) Relation between higher and vocational education by 
enrolees and graduates, 2005 and 2012 
 
 
(b) Relation between graduates and enrolees by 
vocational and higher education, 2005 and 2012 
(a) – education; (b) – humanities and art; (c) – social sciences, business and law, (d) – natural sciences, mathematics and information 
technologies, (e) – engineering, manufacturing and construction, (f) – agriculture, (g) – health and welfare, (h) - services  
Fig. 2. (a) Relation between higher and vocational education by enrolees and graduates, 2005 and 2012; (b) Relation between graduates and 
enrolees by vocational and higher education, 2005 and 2012. 
Source: author’s calculations based on data from the Central Statistical Bureau of Latvia 2014 b, e, f 
 
 
**. Correlation is significant at the 0.01 level 
*. Correlation is significant at the 0.05 level 
Fig. 3. Linkage, interaction among education and labour market at high-technology manufacturing sector and reaction of potential workforce on 
changes at labour market within high-technology manufacturing sector (Kendall’s nonparametric correlation coefficients) 
Source: author’s calculations based on data from the Central Statistical Bureau of Latvia 2014 a, b, c, d, e, f 
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Author suppose that employment level, vacancies and average wage can impact interest of students to choice 
certain fields of education and ability to graduate. Author’s calculations indicate that average wage is the most 
important indicator that impacts the number of students and graduates both in vocational and higher education. The 
issue on vacancies has significant linkage only with number of graduates in vocational education. Employment level 
within high-technology manufacturing sector is both significant for individuals involved in a higher and vocational 
education systems.  
In general, author can conclude that linkage among education and labour market within high-technology 
manufacturing sector exists and is strong. Average wage is the most important indicator affected the choice of 
individuals as well as their ability to stay in education system. In turn, vacancies are the factor that impact 
individuals in lesser extent. The data calculated highlight the dominance of ‘wellbeing’ concept over the 
understanding of ‘desirable’ structural change what makes the process of preparing and updating of workforce 
necessary for high-technology manufacturing sector more complicated due to possible lack of necessary interest of 
workforce. However, the increase in graduates in higher education in the fields of education necessary for working 
in high-technology manufacturing (see Figure 2 a, b) can indicate on gradual convergence between understanding of 
sectors of ‘wellbeing’ concept and sectors ‘desirable’ for structural change. 
5.Conclusion 
Education is crucial for structural change and innovativeness. This due to the fact that structural change can be 
considered as a tool for stimulating innovativeness. Structural change in the sectoral composition of economy in 
Latvia in favour to high-technology manufacturing sectors is important factor for increasing the innovativeness and 
highly-qualified workforce is significant factor in such process. Although this process can be limited due to possible 
mismatch in perception of sectors of ‘wellbeing concept’ and sectors ‘desirable’ for structural change by existing 
and potential workforce, because it is difficult to balance the necessity of the economy in the long-term (structural 
change towards high-technology manufacturing sector) and interests of workforce in a short-term (possibilities 
provided by the sectors of ‘wellbeing’ concept). Moreover, it seems that existing sectoral composition of economy 
and forecasts at labour market in Latvia could make individuals careful in evaluation of high-technology 
manufacturing sectors and perception of them as sectors of ‘wellbeing’. 
Author’s evaluation show that although the interest of potential workforce as well as amount of specialists with 
qualification in certain fields of education is not enough the average wage is the most important indicator that 
impacts the number of students and graduates both in vocational and higher education necessary for working in high 
technology manufacturing sector. In general, the linkage among education and labour market within high-
technology manufacturing sector exists and is strong. However, the data calculated highlight the dominance of 
‘wellbeing’ concept over the understanding of ‘desirable’ structural change what makes the process of preparing and 
updating of workforce necessary for high-technology manufacturing sector more complicated. It should be noted 
that despite this, the increase in graduates in higher education in the fields of education necessary for working in 
high-technology manufacturing stimulates gradual convergence between understanding of sectors of ‘wellbeing’ 
concept and sectors ‘desirable’ for structural change. 
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